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(54) CONTROL SYSTEM OF CHARGER 

SPECIFICATION 

1. TITLE OF THE DEVICE 
Control System of Charger 

2 . CLAIM 

A control system of a charger in a power source 
provided with a battery for a spare power source of a load 
in parallel with the load of a charger for converting an AC 
power to a DC power, characterized in that it is provided 
with a voltage regulator for detecting the output voltage 
of said charger and generating a voltage instruction for 
controlling an output voltage to be constant; a current 
regulator for detecting an output current of said charger 
by an AC input current of the charger and generating a 
current instruction for restricting an output current of 
the charger to be constant; a battery charging current 
regulator for detecting a charging current of said battery 
from a difference between a detected load current and the 
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output current of the charger detected from the AC input 
current of the charger provided at said current regulator 
and generating a current instruction for restricting the 
charging current to a constant value; and a charger 
controller for controlling an output voltage of said 
charger according to the voltage instruction of said 
voltage regulator at the time of a normal state, 
controlling limiting of the output current of the charger 
by the current instruction of said current regulator in 
place of said voltage regulator when the output current of 
said charger is about to exceed a current allowed for the 
charger, and restricting the input current or the output 
current of said charger to a constant value according to 
the current instruction of said battery charging current 
regulator in place of said voltage regulator or the current 
regulator when the charging current of said battery is 
about to exceed the current allowed for the battery. 
3. DETAILED DESCRIPTION OF THE DEVICE 
(Technical Field) 

The present device relates to a control system of a 
charger in a power source provided with a battery such as 
an interruption-free power source . 

(Prior Art and Problems) 

An interruption-free power source used for a computer 
power source etc. is configured to enable power to be 
supplied to a load by converting DC power obtained from a 
storage battery (battery) at the time of occurrence of an 
interruption of the electric power of a commercial power 
source or the like to AC power by a. static type inverter. 

FIG. 1 shows a conventional control system of a. 
charger in a floating charging type interruption-free power 
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source. The AC power obtained from a commercial power 
source 1 is converted to DC power by a charger 2 
constituted as a thyristor forward converter or the like. 
When this DC power is converted to AC power by an inverter 
3 and supplied to a load 4 or when the load 4 needs a DC 
power source such as a DC electric motor, this DC power is 
directly supplied to the load without going through the 
inverter 3. Further, a configuration is employed in which 
the DC output of the charger 2 is used for the charging of 
the battery 5 and is supplied from the battery 5 to the 
load 4 at the time of an instantaneous interruption of the 
electric power of the commercial power source 1 . In such an 
interrupt ion- free power source, in the control of the 
output voltage of the charger 2, the set value of a DC 
output voltage setter 6 and an output voltage Vdc are 
compared . The difference is given to a phase unit 8 as a 
voltage instruction through a voltage regulator 7. A gate 
circuit 9 performs striking phase control of a switch 
element of the charger 2 in accordance with a phase pulse 
output of the phase unit 8 to thereby obtain a charger 
output voltage matching with the set value of the setter 6. 

An output current lo of the charger 2 is detected by 
the input AC current of a current converter 10. This 
detected current is converted to a DC voltage by an AC 
current/DC voltage converter 11 and compared with the set 
value of a limit current setter 12 . A voltage in accordance 
with this difference is extracted from a current regulator 
13 . When the output of the current regulator 13 is lower 
than the output of the voltage regulator 7 by the voltage 
comparison of the diodes 14 and 15, the input of the phase 
unit 8 is made the current instruction . By providing this 
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current control system, an overcurrent trailing 
characteristic is imparted so that the output current of 
the charger 2 does not exceed a value obtained by adding an 
allowable maximum charging current Ibmax of the battery 5 and 
a rated current of the load 4 to thereby prevent abrupt 
charging of the battery 5 with a large current and damage 
to the charger due to overcurrent. 

However, there was the defect that when there was 
fluctuation in the load such as a circuit breaker 
disconnecting the load due to trouble etc. of the load 4, 
deterioration of the battery 5 was advanced due to the 
large current charging in a short period where all of the 
output current of the charger 2 becomes the charging 
current of the battery 5. 

(Object of the Device) 

The present device was made in consideration of the 
above circumstances and has as an object thereof to provide 
a control system of a charger providing a charging current 
controller which can be constituted by a small number of 
circuit parts and thereby enabling limiting of a battery 
charging current to a constant value with a trailing 
characteristic without being influenced by any load 
fluctuation . 

(Embodiments ) 

FIG. 2 shows an embodiment of the present device, in 
which components the same as those in FIG. 1 or components 
having the same functions as those in FIG. 1 are indicated 
by the same notations- In FIG. 2, a DC current converter 16 
converts a load current II- A DC output current thereof is 
converted to DC voltage at a current/voltage converter 17. 
The output of the converter 17 is subtracted from the 
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output of the converter 11 by a subtractor 18, and a signal 
proportional to the charging current or a discharging 
current of the battery 5 is extracted from the subtractor 
18. 

The output of the subtractor 18 is compared with the 
set value of the setter 19 corresponding to the charging 
limit current value of the battery 5. A difference signal 
thereof is made a common input of the phase unit 8 through 
an amplifier 20 equipped with a dead band and a comparison 
use diode 21. 

In such a configuration, the difference between the 
load current II detected by the current converter 16 and the 
converter 17, and the charger input current lo detected at 
the converter 11 becomes the output of the subtractor 18, 
therefore this output is proportional to the current of the 
battery 5. A positive/negative polarity thereof means the 
charging current or discharging current of the battery. 

When making the output of the subtractor 18 and the 
output polarity of the setter 19 reverse, in the output of 
the amplifier 20, when the difference of the two is not 
more than the dead band of the amplifier 20, the output of 
the amplifier 20 is set at a high level, the diode 21 is 
maintained in a non-conductive state, the charger 2 
performs the striking control by the voltage control 
system, and the output current is limited by the current 
trailing characteristic for load short-circuiting etc. 

Next, when the load current II is lowered or becomes 
zero due to the load fluctuation and the charging current 
of the battery increases to near a previously determined 
allowable charging current, the input of the amplifier 20 
exceeds the dead zone and the output of the amplifier 20 is 
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lowered and becomes lower than the output of the voltage 
regulator 7. Accordingly, the diode 21 becomes conductive, 
the diode 14 becomes non-conductive, and the input current 
of the charger 2 is controlled to a value in accordance 
with the set value of the setter 19. By this control 
operation, the charging current of the battery 5 is limited 
to a value freely set within the allowable maximum charging 
current range irrespective of the load fluctuation, and the 
deterioration of the battery 5 due to the abrupt charging 
by the large current can be prevented. This control 
operation becomes the same charging limit current operation 
even when there is a big difference between the charging 
current Ib and the load current II. 

Further, there is a discriminating function of the 
charging current and the discharging current of the 
battery. Therefore, only the charging current of the 
battery is limited. The discharge of the battery at the 
time of interruption of the commercial power source is not 
obstructed. 

(Effect of the Device) 

As described above, the control system of the charger 
according to the present device can restrict only the 
charging current of the battery to within a preferred range 
irrespective of the load current, so the result is a power 
source reducing the deterioration of the battery, having a 
spare power source given a suitable charging state, and 
having a high reliability when applied to an interruption- 
free power source. Further, the hardware configuration may 
be achieved by just adding a few circuits. 

In particular, the limiting of the output current from 
the input current of the charger protects the charger from 
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short-circuits due to a translocation failure etc. inside 
the charger and further protects the charger and the 
load/interconnects etc. from short-circuits etc. of the 
battery/load side, that is, realizes a protection function 
for the power source facility as a whole. Further, since an 
input current detecting means of the charger is utilized 
for the detection of the battery charging current, it is 
not necessary to provide a dedicated battery charging 
current detecting means. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagram showing a conventional control 
system of a charger; and FIG . 2 is a circuit diagram 
showing an embodiment of the present device. 

2 ' ' ' charger, 3 • • • inverter, 4 • • • load, 5 • • • 
battery, 6 • • • voltage setter, 7 • • • voltage regulator, 8 
• • • phase unit, 9 • • • gate circuit, 11, 17 • • • 
current/voltage converter, 12 • • • input current limit use 
setter, 13 • • • current regulator, 18 • • • subtracter, 19 * • • 
battery charging current limit use setter, and 20 • • • 
amplifier. 
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